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ABSTRACT: 

PURPOSE: To provide the slider for extremely low floating of ≤0.1μ 
which does not require a sensor and enables mounting of multiheads. 

CONSTITUTION: A head 3 and a magnetostrictive actuator 6 are mounted to a 
cantilever beam 2 on the base of the slider and the front end of this 
cantilever beam 2 is supported by an elastic spring 4. The magnetostrictive 
body 6 receives shrinkage force by the magnetic field leaking from a medium an* 
the head 3 is brought near to a medium when the slider floats to about 
0.1μm. The elastic spring 4 has force to maintain the recording at a 
specified distance from or in contact with the medium . The higher recording 
density is attained, the construction is simplified and the number of parts is 
decreased. In addition, there is no need for a control circuit and the high 
accuracy is obtd. The need for assembly stages is eliminated and the mass 
production and cost reduction are enabled. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the slider of a magnetic recording medium, it has an elastic spring and the magnetostriction object actuator 
which generates the force of the vertical direction in the head of the structure which can move up and down, and is 
0.1 micro about the clearance between said heads and media. Super-low surfacing slider for magnetic recording 
characterized by keeping constant the contact force of keeping it constant to below or a head, and a medium. 
[Claim 2] The super-low surfacing slider for magnetic recording which consists of a magnetostriction ingredient which 
causes contraction distortion to an impression field in claim 1 . 

[Claim 3] In claims 1 or 2, said head and the root of the cantilever containing a magnetostriction body membrane are 

broad, and they are the super-low surfacing sliders for magnetic recording of a thin configuration. 

[Claim 4] The super-low surfacing slider for magnetic recording which consists of a stripe-like magnetostriction body 

membrane which established the slot in the contraction direction and the parallel direction in claims 1 or 2. 

[Claim 5] The super-low surfacing slider for magnetic recording which carries out two or more unit protection arrival 

of said head, said spring, and said actuator in claim 1 . 

[Claim 6] The super-low surfacing slider for magnetic recording produced at a package process with membrane 
formation, a photolithography, and a sacrifice layer technique in claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to magnetic recording media, such as a magnetic disk drive, flexible disk 
equipment, and an optical disk unit, and relates to the slider which maintains the fixed super-low surfacing quantity and 
the contact force of a head and a medium especially. 
[0002] 

[Description of the Prior Art] In a magnetic recording medium, super-low surfacing-ization of a slider has come to be 
expected with a raise in recording density. In the slider of the conventional magnetic recording medium, the 
configuration of a slider and the pressure of a gimbal were devised and low surfacing quantity was obtained. However, 
with this approach, it is 0.1 micro. Obtaining the following surfacing quantities is known if difficult. 
[0003] IEEE Transactions ON MAGUNE tex (IEEETransactions on Magnetics) Vol.26, No.5, and pp.2478-2483 
(1990) are equipped with a piezoelectric device at a slider, a head is moved, and the well-known example which 
performs contact recording is indicated. 

[0004] The first slider is equipped with the second slider and the well-known example which performs super-low 

surfacing is indicated by JP,62- 167681, A and JP,62-3476,A. 

[0005] 

[Problem(s) to be Solved by the Invention] Surfacing quantity and contact force were measured using a certain sensor, 
the actuator was driven using the information, and fixed surfacing quantity and contact force were controlled by the 
super-low surfacing slider incorporating the conventional actuator. However, by such approach, since it will equip also 
with a sensor in addition to an actuator, the structure of a slider becomes complicated, the number of components also 
increases, and the circuit which controls an actuator further is needed. 

[0006] In the slider which equips the first conventional slider with the second slider, and performs super-low surfacing, 

the second slider is large and package a large number manufacture is impossible. Therefore, it is difficult to equip with 

many second slider for every slider [ the ], and becomes complicated like the upper erector. 

[0007] The purpose of this invention is to offer the slider for super-low surfacing which does not need a sensor and 

which can equip with a multi-head. 

[0008] 

[Means for Solving the Problem] The above-mentioned purpose is 0.1 micro about a slider. It is made to rise to surface 
in the height of extent, and is attained by bringing only a head close to the direction of a medium further. That is, it 
makes so that a head may move in the vertical direction, and an elastic spring is prepared in the head and rigidity is 
raised to it. It is attained by producing the structure which equipped the slider with the magnetostriction body 
membrane which is furthermore distorted by the leak field from a medium, and starts a variation rate, the head, and the 
elastic spring at a package process with the membrane formation which is a semi-conductor accumulation technique, a 
photolithography, and a sacrifice layer technique. The magnetostriction object which causes a negative distortion to an 
impression field is used for a magnetostriction object. A magnetostriction body membrane is produced in the shape of a 
stripe. 
[0009] 

[Function] In this invention, a magnetostriction body membrane plays the role of the sensor which measures the 
surfacing quantity of the actuator to which a head is moved, and a head and a medium. That is, a magnetostriction 
object performs contraction movement by the leak field from a medium, and it turns at a cantilever to the direction of a 
medium. Since the force becomes large in proportion to the field which joins a magnetostriction object, it is influenced 
by the distance of a magnetostriction object and a medium, i.e., surfacing quantity. 

[0010] An elastic spring fixes a head to a slider and plays the role which raises the rigidity of a head and a cantilever. 
Furthermore, it serves to adjust surfacing quantity and contact force. Such a strong field can be added and a 
magnetostriction object tends to approach a medium more that a magnetostriction object approaches a medium. Then, 



the force'Of the opposite direction can work from an elastic spring, and a head can maintain fixed surfacing quantity 
and contact force. 

[001 1] A cantilever is large in the width of face of a root, makes their width of face thinly, and it raises rigidity so that 
quick actuation can also be followed. 

[0012] When a magnetostriction object causes distortion, it exercises by being shrunken in the direction perpendicular 
to the direction of elongation (or shrinkage) (or elongation). Such a thing becomes the factor which makes distortion of 
a direction to acquire small. In order to make this effect small, a magnetostriction body membrane is produced in the 
shape of [ of the direction which performs flexible movement ] a stripe. 
[0013] 

[Example] One example at the time of applying this invention to the slider of a magnetic disk drive is shown in 
drawing 1 . In drawing 1 , a cantilever 2 is produced on the base of a slider 1. A head 3 is formed in a cantilever 2 so 
that movement of the vertical direction can do a head 3. It equips with the elastic spring 4 between them of a cantilever 
2, and a slider 1, and the rigidity of a head is raised. 

[0014] With a cantilever 2, the magnetostriction body membrane 6 is produced to an opposed face with a medium 5. If 
a slider 1 surfaces to about 0.1 micro, the magnetostriction object 6 will receive the distorted force by the leak field 
from a medium 5. The ingredient which causes a negative distortion as shown in drawin g 2 is used for the 
magnetostriction object 6. For example, magnetostriction objects, such as nickel, Co, Fe, NiFe 204, CoFe 204, 
Sm2Fel7, Tb2Fel7, Dy2Fel7, Ho2Fel7, Er2Fel7, Tm2Fel7, SmFe3, ErFe3 and TmFe3, Er4Fel3 </SUB>, and 
TmFel3, SmFe2, ErFe2, TmFe2, CoPd4, NiPd4, can be used. 

[0015] Bending to the direction of a medium 5, as drawing 3 shows a cantilever 2 according to the force which the 
magnetostriction body membrane 6 receives, the distance of a head 3 and a medium 5 is 0.1 micro. It is shortened 
below. If a cantilever 2 approaches a medium 5, a field will become stronger like drawing 4 . Then, the more a 
cantilever 2 approaches a medium 5, a big distortion arises on the magnetostriction object 6, and, the more it comes to 
turn at a cantilever 2 to the direction of a medium 5 further. The elastic spring 4 determines and produces a spring 
modulus so that the force may be negated and fixed surfacing quantity or contact force may be maintained between a 
head 3 and a medium 5. 

[0016] Since the field which joins the magnetostriction object 6 is a leak field from a medium 5, it changes spatially 
like drawing 5 along a truck. However, since a magnetostriction object is influenced by only field strength and it is 
distorted, the magnetostriction object 6 will be distorted in proportion to a field like drawing 6 . And the 
magnetostriction object 6 is produced so that it may migrate to dozens trucks broadly, and the magnetostriction 
generated by the field of dozens trucks of a medium 5 is averaged. By such thing, the magnetostriction fluctuation by 
the field of a circumferencial direction location like drawing 6 will be reduced, and a magnetostriction object will 
mainly be influenced by the field change by surfacing quantity. 

[0017] One example of the elastic spring in this invention is shown in drawing 7 . It is fixed to the rear face of a slider 
1, the fixed part 7 of an elastic spring supports the elastic spring, and other elastic springs have floated from the rear 
face of a slider. The elastic spring is constituted from drawing 7 by the parallel spring 8. The elastic spring is joined by 
them of a cantilever 2. The spring modulus of an elastic spring is decided by the number of springs, width of face, and 
die length. In order that the configuration of a cantilever 2 may raise the rigidity of a cantilever, it is broad and they 
make a root a thin configuration. 

[0018] Drawing 8 shows one example of the magnetostriction body membrane configuration in this invention. When a 
magnetostriction object exceeds distortion, it exercises by being shrunken in the direction perpendicular to the direction 
of elongation (or shrinkage) (or elongation). Such a thing produces the configuration of a magnetostriction object in the 
shape of a stripe in the flexible movement direction, in order to make small distortion of the direction which it is going 
to acquire. 

[0019] One example which carried out two or more unit protection arrival of the head by this invention, an actuator, 
and the elastic spring to the slider is shown in drawing 9 . Since a head moves in the vertical direction, it can use also as 
a multi-head. 

[0020] The slider in this invention is producible at a package process with the membrane formation which is the 
accumulation technique of a semi-conductor, a photolithography, and a sacrifice layer technique. The process is as 
follows. That is, a slot 1 1 is made so that the substrate 10 of a slider may be first buried and loaded with a head and an 
actuator like drawing 10 . A sacrifice layer 12 like drawing 1 1 , a head 3, and the magnetostriction body membrane 6 
are made with membrane formation and a photolithography technique into the slot 1 1 . Here, they of a cantilever 2 
make a little long in consideration of the allowances 13 of processing. The slider which carried out patterning is shown 
in drawing 12 . The sacrifice layer 12 starts a slider in the direction of a train like drawing 13 , not removed yet. Lap 
processing of the top face of drawing 13 , i.e., the rear face of a slider, is carried out, and the elastic spring 4 is 
produced. Drawing 14 shows the cross section and patterning of the elastic spring 4 is carried out by lithography. Next, 
it starts and processes one slider at a time from the slider substrate of drawing 13 R> 3. A slider will be done, if wet 



etching of the sacrifice layer 12 is carried out and it is removed at the last. 
- [0021] 

[Effect of the Invention] According to this invention, a slider is 0.1 micro. Since a head is brought close to the direction 
of a medium with a magnetostriction actuator even if it rises to surface to extent, the distance of a head 0. 1 micro or less 
" and a medium can be acquired. Moreover, the fixed contact force of a head and a medium is maintainable. Therefore, 
densification of magnetic recording can be performed. 

[0022] In this invention, a magnetostriction object senses the leak field from a medium, and the surfacing quantity of a 
head is adjusted. That is, since a magnetostriction object plays the role of a sensor and an actuator, structure becomes 
simple and the number of components can be reduced. Since fixed surfacing quantity and contact force can be acquired 
by designing the system containing a magnetostriction actuator and an elastic spring suitably, it stops furthermore, 
needing a control circuit. 

[0023] A head, an actuator, and an elastic spring are made with a semi-conductor accumulation technique. Therefore, 
since it is highly precise, and it stops needing like an erector and is fit for mass production, low-pricing is attained. And 
since a slider can be equipped with two or more movable heads at coincidence, it can use also as a multi-head device 
and a miniaturization and high-performance-izing of a magnetic recording medium are also attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the slider of the magnetic recording medium in which one example of this 
invention is shown. 

[Drawing 2] The explanatory view showing the field strength of a magnetostriction object and the relation of 
magnetostriction which are used as an actuator of this invention. 

[Drawing 3] The explanatory view showing an operation of a cantilever, a magnetostriction body membrane, and an 
elastic spring in drawing showing one example of this invention. 
[Drawin g 4] The explanatory view about the leak field from a medium. 

[Drawing 5] The property Fig. showing the leak field from the medium in a circumferencial direction. 
[Drawing 6] The property Fig. showing the absolute value of the leak field in a circumferencial direction. 
[Drawing 7] The perspective view showing one example of the elastic spring in this invention. 

[Drawin g 8] The explanatory view showing one example of the magnetostriction body membrane configuration in this 
invention. 

[Drawing 9] The perspective view showing one example of the slider which carried out two or more unit protection 
arrival of the device of this invention. 

[Drawing 10] The perspective view showing the slider substrate which prepared the head and the slot for actuators. 
[Drawin g 11] The sectional view of the membrane formation in this invention, and the slider slot which carried out the 
photolithography. 

[Drawing 12] The perspective view showing the slider in this invention which carried out patterning. 

[Drawing 13] The perspective view showing the slider substrate into which the slider rear face in this invention was 

processed. 

[Drawing 14] The sectional view of the slider in this invention. 
[Description of Notations] 

1 [ - A spring, 5 / — A record medium, 6 / Magnetostriction object. ] - A slider, 2 A cantilever, 3 - A head, 4 
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